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Abstract 



^^^u^^^J^ SOLVED: To provide a lovz-voitage indigo laser having low electrical contact resistance 
S^mStSf»wJ^^->*^*'*iT' °' ^ ""^^ ^^^'"9 ^" '"creased <»ncentration of p^SrpriSS 

H?hii^2?h1'if^t,L^- ^ ^IS'^.T f ^aPP"''^® substrate 1 by metal organic vapor phase epfta? 
Lithography and etching are earned out to forni an insulating mask for selectee growtti, and layers ^ are 
selectively grown. Another insulating mask is fomied and the layer 8 is selectively grovm^^ 
regular pyramid with a hexagonal base. The resulting stmcturels furnished with p- andn-Sodes by 
deposition and cleaved in a dirwtion perpendfcular to the waveguide stripes. Since the contact resistance 
™f £^°K^yi' ^ P^ectrode is decreased, operating voltage can be SasS tS? 
3.4V compared with 3.6V for convention devfces. when injectkjn cun-ent is 20itiA. 

Data supplied from the esp@cenet database - 12 



../abstract?CY=ep&LG=en&PNP=JP9129974&PN=JP9I29974&CURDRAW=l&DB=EPD&Il 1/27/02 



ma*mmff a p) «2> & §B # §1= & ^ (a) 



01) mmm^ 



(BDInta* 
HOIS 3/18 
HOIL 33/00 



PI 

HOIS 3/18 
HOIL 33/00 



(21}ti)B»# 


4$HT7-2801S5 


m)(i!HA 


000005108 










¥iS7#O996)10^27B 




















JWasBKHfitott^a i tb28o»s 








flSCdttBjM(^>t>j)liiB«9fn 








/h;ii mm 



(54) ismom} ^m»u~^m=f- 



(S7) [f!*!jl 

7'{cSit4:Sifiir»Piir-5. 

•c#. aAa«2 0mA«®sRT-iiM^aE*aa5©3. 

6V;c^ttr3 .2-3 .4 vtcSEriga-c^fc. 




1 

0 . »3 > if h «0«iiKteW SSHWW* 3 ^XTcJ^tt 
^C^tSiEHKCiExNfttiSfcttiE 

DC®, {l-m>}m. {1-101)533. {ll-20}Affi, {1-102} 

f Ka±«cSfbr. ±s2?^7W*ft;©3;>C7c»ttt«i,r 
fcO. *>-:>fllisRr*MSffiA5{00{n.}cffl. {i-ioo}Mffi. 

{l-101}Sffi. {ll-20}Affi, {l-102}RffiacX{l-i23]|®© 

r'<rA»iSi>tti>-rn*>oiSBiH©«^if«wt,fc3;jc 

i 0 p 53+ + y 7iaS*J5x itf • ~2 X itf » /an" ©fiffltc 
119^7 ] li»«^57bM6©l,»-rti*>«:ffiiJ©ii£«» 

■C* * p S25fe«jSaB-f> p S3 > in, f. If (^-C (,,^ C 
[19*^8 ] il«527117®l»r*l*iCCfeJS©i|£aSf* 



^13^9- 1 29 974 

2 

te^^^^5rWl/te(000l)(ffi^:^fT^.■t^7 r T(a-Al 
,Q,)««r*i*>m>tt(00ai)<S%:Sr-5l?fta«(o 

Q-C* 5 i t . ■e©3iatttt n SX» p ^gH,»tti|£tt» 

mjR^l 0] if*5275M9©C»rn*»«:ffiig©i|£S| 
(♦U-tf^^tCijlir. Sfc^S^.wiirt2ite«ji»lg± 

4^S«©{u-20}Affl«:^tf-c*5*>. Dci^a-e^iis 
a^c {i-ioo}tffiiK: <t «:^ifiiK:s3£^4 c 6 4»a 

(19*^1 1 1 19*^275^1 0©i»-rh*«:gBiS©^)i 

©»i!!E36*$jg{ce«-rs. y , h 7 
in^i 2] n^mi ncsmo^mtHy-ifM^ic 

[19*^ 1 3 1 WfJS 1 7!iM i 1 ©V»-rh*»tClB»©* 
[89*5 1 4 ) S9*il 1 2icsatt©ijii»«tu— tf jR^-Jc 

[000 1] 
[0002] 

■{f-y^fyyifX- Uf -1994^,64S,1687-1689H 
CAppl.Phvs. Lett., 64, 1687-1689(1994) .){C*Jl>ra5 
'<^tir*jO. CaInN/CaN/A1CaMWf4*ffll>fc3fe3lijS» 

[0003] 

tt)B-Hs»jgii©±»i»fiX{coi»ri6-<ri>5*i. 



(3) 



[0004] *^?g©g«ii. mt«),^w«{c*,t,»r p 

■5. 

[0005] 

[ooo6j*»ijj-ctt. aft«)jj5^aii*K:i,tti«g 

f mr»*. ae*ffll>6*x-C(,»/cpScaNesJi(c*it:r 
CaInN3>iri,ha{ctt. A:^SJRwurt2ite»jiASfco 30 

pffiS<t«JiNi«:^Ar 6 c i (c J: 
[0007) ±i$©:*s§g©#att. mimn-\/^ 

(0008JC*l*r. S<k«jif£i!H*-c* 5 GaNfeSji 
m>rpS3>i»i'H«:i^S5r*. pffiCaInN3>3' SO 



^H¥9- 129 97 4 



tt. 2X10" '/of *-c©i5H-cffSk:iE?l+ ♦ riSft 
^SSft/t. CtiKJrO. pS3>3ri' h®©g7x 

[0009] $^{C. pari>5ri,hBK:*jl»r* 

tiii^icn. Hi^acc^rji-jjc ps 

CaH)tii««©±{CpSCaInN=»4»i; KB*i3(:r4f|!| 

tt. a3^4ac^5{c^rj:^K:. K^-^joia^gccj: 

or. -tge3^:ndBtttHa5«:5ir36«:8!|©«Sii<i 
l-20}Aii*ttLfc3;X?c«tt4f^|g-fi. C*i6©3;jj 
:^tt©eSffitt. ?v^rS.^Mjrtrite»a©{0001)C 
iB. {1-100)«®. {l-101}Sffij. m-20}AiS, {i-i02}RjB 

sof {i-i23}f®(,»rn*©es(g©a^tf (c j: o -cw^ 

?*ir(,>S. C©J:5<t3;^Jgtt?:WUfca>dri,h 
JBaiii*»A^«Ci«cj:rj. PS^V^i^ hjSipflB 
«ffii©S«aiiSI*lftA:-c*5i4fc{c :^aaeF> 
6i>iE?L+ryr4tt^©<gsliA>e^i,. 

c©iS«. PS3>dri»haipffl||;jg©^j^ 

^tc. tic, *-^lSfifie*©i/3*>6v8<cfiSi-r5i 
i<>«C. aA3a2 0mA^«^»ftaff;feffi3|Mr) 
3 . 6 VJC^^Or 3 . 2 -3 . 4 V{C*-CfiaU/c. 

[0010] *3;^r«. r^fii:^is,{c*jor/B»f$ 
« c i Jc J: 0 K©S|«*4Ssece 

®BH«igBaj?fiRfi<cjtof«jr*. Sfitcsisr*. 
©e«*i"i8fi-c*-5A:. 3 6«c. Bummou-iffii^ 

S©HfflSg6{ctt:'<r. i/2*>6v3«c*-cfi«T*6« 
[00 11] fe<±«cj:*). 9R?^fil«ittf^«ff©fi«;g 

Biiifccc. s*«*-K©$S{t4ia*ci*jr# 

^©fiS?fil»f^*aaEt/fc. 
[0012] 

[00 13] <mm\ >:timo>-mmmmicj: 



(4) 



-129974 



7NHi l/4*Jf.iaglOOO*C*i P)1200-C<DS5H 
■C5«4^i!iffiLfea. Sa450~550'C{Cfcl,»rcal«'< 
f ^r/aaSrfiJfil/. jafflOOO-uoo*C{Ctel>rnSCa 
l*fe*ayi3. nSAlCal^3liSa4. T>K -:/AlCaN 
jfe^SKS D iiiba i T > K - ^T'CaNl^ BgaRc^r > 
K-:^CaInNl^#FJi*64SE«S^JMTF#Ff§ 

ffias. p®!Aicahefesijs?a6.,pScaN7ic2ij8sya7. p 

ai2Sji6ipS!3fe3I«J87«Ctt. 5Xi(j"-w2Xitf'Vcm' 10 

xiof-2Xi(/Vaii'©l5ll-caSr*/c. p 
S3>iri>h)l8«C«. H142{C.Tir«!Rj^K:j:S 
*>. 03i4SV5K:*-rK7'fj!)lo:«CJ:-,r. ^J8« 
<cjEAfttt*fcttjEAAa. ffitCH 5 icmt 3:XyiB^ 

mi. 

,10 0 1 4) *||IS««CJ:i4. pSJCaInN3 ^iri'h 
««:*for. 0 <>-ffife(J:iB»,>iof •/cm' 4r© 

pfflHtffi©^Jg!St>. i~5xicr'Qarf{c*-c(ai.>ll 

2 0mA«©3R^ttff«E*Se3t5©3.6V*>P,3.2- 30 
3.4V«C*-ce«-C#ft:. paa^irj'hajcawi 
3i>:7B;^«tt. ieSB®?l»je«r*5atf. pSCaIn 
N3 > l-ai pfi|«ffi©gjttJgCt% J; rj «< -c t . 

r^fc. *ijff3i«a©xh^^5^»a4^r 
*^r»at. iMgatts«©4 1 o -4 3 o n mmsv u 

coo 1 5] <*ftW2>*^?|©fl6!|Jt0|%ia7CCJ: 
OsttWri. *tt0f 1 iiltlCCL-CjR^^fpSIL. )B7 40 

*)m6(cmiivM 7 *B^*i^r viy^i. -fi^m 

PSCa;«it>ii;!»lil 3<bp£CaInN=i>^j^h)l8 

*aw4. c©is. pSAic^asiSJsei pscarefeai 

jSa7S0fpS{CaIn»a>iii;H88«:{Sj|JS|fjl if| 

D U'^^tc pS!+ t y rmm^-scmvi. p scaNa* 

ii*Sl 3{C>^LT()5Xio"-2Xio»Vcin'©ffiffl-ca 
Sft/c. pa!CaInM3>if4;ha8«Cli. HJSWl-c SO 



(00 1 8] ^^{fjecisi. Si2{cj:-,rsiie$^ 

1 J: 0 <)fiHffl«lf1?©3R^^«rJ3fc. *IR?-©BIfi 
:t. pa+i'yr«S©K^i'«cMtrfc. i^wit 
tt«iii5ittftjasi*auxtfc. *jR^r«. i»5jia« 

SiU©4 10-43 0 nmeH-C*Jg-rS3R^S»/c. 
[00171 <^W3>*«W©f6J|ttM«-a8«CJ: 

*)Sii»-r«. «r. «»«i-f>2igi»K:or. asi 
■caw*. ^>:{c. 7* hy vy974-ix:,^>i^(c 
J:»). ja!)?fiSSffii»»Hv;^i> 1 44JgfiS-i-i. •?© 
a. nMcal*fe«iffll3. nSaAK»efe»«jB4. T> K 

-7'Ai(a^iaiiacii«>air> F-T^cartii^waji 

SC;t> F-7'caInNa-¥-#FJB*i6!5:4E«S^SI 
^#;='til4)B5. pSAlCaNJlSiiieae. pSCahefe3p« 
B7. pS!CaInN3>*i'hH8*W«*«a«««» 
«c<l:»)jaD?fi5S^5. *!t«l-f>2iEl«li«:t 
-C. pSCaInN3>iri^Ka8±{C. 3K©^SffiTJB 
«3*i-53i>S£JB«*a5£bfc. «eiiei9*« 
fiScr. yvi'77^-{cj:f). PflWfliffii oinffja 
fill l*IS«g)iW*. «a«:«liK»ittait/t5j|Sj{c 
S«*«P8-r4C4R:j:,T. H8{C7nt5R^»fffi;fc» 
*^tt««:J:54, ll®Jr$ll«cJ:-,rS*S|* 
- H «:S5£«:3iaW-4 B H X ^ 7 7«l2*ff»-C* 
fc. **^-c«. »t«2©3R^j:Ofe. ritt«»:^isi 
©/iJf*^*iA*< itii©-r. ai«36*s;£«cejR-c 

{ci/2*>f)V3«ci-cfi«-ctfe. pS++yria$©^ 

-«;I'K:HI/-C«. IIJ6Wl^2iBIS{caS-CtA:. 3! 

T«$i^>«ifp«E«cHi/rt>. iiiswi^2iHtt«tja 

**^L//c. **^rt*. i»»fe«Siai©4 10-4 
(0018) <^W4 >*»M©f6iytW*SiWr 
:«rfii*i(oooi)cii-c* * n SciSftaiR (o -sioiss 

1 4l/-Cffll>. -5-©±{CnS5CaN'<»7rli*aW-C. 

*S6Wi *»63*-c©«T*0««:orffii-r4. 

[00 19)*^gi|{Cj:5i. ||ttWl*>63KteW 



(5) 



mS¥9- 129 974 



(0020J 

W4«Cijl>r. iSl>iE?liaa*J^-C#SCaInl#Sfl| 
T4«4L-f>-r<. iE?l+ + ';Ti8a=&5xitf'--2Xio 

iE?l+tyT<D»*it:^t*. Cla«:j:-,-C. pSn 

>f i'haipittffi©««a6m*i5«L. 1-SX10-* 

IW^aE*ffi*©3 .6V«:Ml/r3 .2-3 .4 VtCjl 
«. Sa«C*}(,»-C#JjJftaSSia<04 l 0~4 3 0nm« 



8 



* [0 02 1 ] (OOODtaiiWtAiWljrtzite 

(l*tl4^r*5AlInGaAs/CaAs,A1CaInP/CaAs,CaInAsP/C 
aInAs/InP.A1InAs/CaIiWs/InPS?4ffl»,»fc^|5^#U— !f 
*^«:affl-c* 5 C 4 «l» 5 i -c ()J5cI>. 
(0022] 

10 iS*iS-riHWH. 

[32] *«WtcfcWipl!=i>iri7hJi©i^j5)jsfl| 
]S'£r^-rffi©««SI9. 

[H31 *J6?IJ«:fcW*pga3>iri^ h»©x-»^>if 

CH4 J *^tt:*ji:f4pSS3>jri' h>i©x9^>i^ 
)!iaX4l]i«^t-fll©fiKB. 

[H5] *«W«CteWipSJa>ari» HI©x»^>i)r 
AlXMiS'&^-r{&©e(KB. 
CH6J *l6W©-^i6W«c*iWSS{^«ji|Rffiia. 

1 ••• <oooi)cffli^7 T rmsasfit. 2 -cai/t » 7 T 
a. 4-n^1CaN«Sia». 5 

•••CaIrN/CaN/A1CaNE|gS*a«^^F.«jiffitta. 8 

•pSAicaNjtaijsw. 7 -pa!(»etii«ji. s -sss 

^*W-r*pSCaInlci>ifi' m, 9- |&ttfi|. 1 
0-piM«fi. ll -nMWi. 1 2 -nacaN«ii6» 
^S. 1 3 -pSCaNBii!>i&«n. 1 4 - -jlD^fi^ 

30 



(Be) 



[H7*l 



B6 



#ra^9- 129 97 4 




m3] 



rVv-i 



B93 



0" 



(b) 



0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

O 0 0 0 o o 



[B41 



tlBDII 



(7) 



*$e8¥9-129974 




o o o o o o 

O O O (O o o 



o o o o 0 to 

O O O O (O (ED 
ODD O O O (O O 



